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(54) INSULATED DC-TO-DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an insulated 
DC/DC converter which is superior in circuit efficiency 
and is low in noise. 

SOLUTION: This converter is provided with a main 
switch element 2 on the primary side of a main 
transformer 4, and a synchronous rectifying element 5 
on rectification side, a synchronous rectifying element 6 
on commutation side, and a drive switch element 7 on 
the secondary side. The main switch element 2 is 
controlled to be switched by the control pulse of a PWM 
control circuit circuit 12. In synchronization with the on- 
period of the main switch element 2, the synchronous 
rectifying element 5 and the drive switch element 7 are 
turned on, and the synchronous rectifying element 6 on 
commutation side is turned off. In the on-period of the 
main switch element 2, the primary power of the main 
transformer 4 is transmitted to the secondary side, and 
DC output is sent out to from an output terminal 10. The 
primary side of a drive transformer 1 1 is connected to a 
path leading to the main switch 2 from a PWM control circuit 11, and at the outputting of the on 
signal from the PWM control circuit 1 2, the reset pulse of the drive transformer 1 1 is added to 
the drive switch element 7 to cause the synchronous rectifying element 6 to be turned off on 
communication side before the main switch 2 is turned on. 
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[0057] z<DnMMmm<D$-m*7mW)\B\&3 o«c 

»*&*ft-C^5*V>*--- K2 4 <h&#L#2 St^yf 

nor^ — h 2 3{^px.f>n5 y y^^^<d^;v^ 

«U il^NOR^h2 3t'i^Lf^\ 

So 

[0 0 5 8] H9tt*3S^{C«5i(e«SDC-DC=i> 

^^^!7^WI^f 0 HuxBLfcfn-fgeco 

A^fi: *Y=7s<7Y=7i/* \ lcoig:^ 

^/H 1 aK:K*Wc««U WA*MS:«fflLtK 

£3g3E£it:S =» ^T^&ftttfttoz* ^^{zX or 

[0059] *<Dtzit>. m7mmmmmx^ y^-c? 
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1 lCOlft^-f/H i a ^tttfcO^V^VlJ- 
3 1 tcOfiS^IJlHlK^^^ ^^-^2^A^Sfi^^J 
WSttSfrTV^p tLt, K7Y ^ hy^* 1 1 co 1 
#C=i^,w i a <h^f+itC0^V^>-y-3 1 k<D\£Mm2& 

co^ y- Kfflo^ i iia (Dmztefti&micmffc 
¥4*— Ki 3©ry— k«±, i#c^/ni 

tt«HB* 1 %ffi7BflB0g t 0. # 1 ItMBMfttt t 

io RttlftlBKttf^lziJ: *K miH^^J<h^^m^ 

T\ ^^>-h^>^4c0 2»:{aiJcoiHlK^El4, B6, i 

8 co 2 ftffljoiHiK i: mm\zMf&~tz> - ^ t>*prte-efe So 
[0 0 6 0] K-bRMLfc#lliS»l[R«<oiaBtt % v>-f 

> 4 <t K7>f^h7^ 1 1 C0 2 0CO 

h^>-^^^rv>5 0 wC02oco V^fj: s ^ti^ 

Mrfib Lxh J:v^ N lfico^iiconT^^i/^r^-f > 

20 [0061] lfflco^r^^v^n^v^r 2oco 
>^4, i lSri^t^i^ mw<D'bmkv>tcv>iaz 

K7^^h7^1 1 o#*<7>#lHl«Sr^* < "f S ^ <b 
EPJS'JLT. *ilcol®co^T^rffiV>T2oco h^V^^r 

&£o ^rcofc^. ^^K±{c2fflco h^>^4 N l l £rJ£ 
fiS:i"S^^t> K7-f^ 1 1 co^/PCO^ — > 

30 #IUISf^*<-rsri:^s^uv\ 

[0 0 6 2] L*PU K7^yh7^11^t»^ 

®b^-r>^^^>-^^/h$<^D. ±^-<^^T-2co 
^^yfy^SWR(ftIKhz«!:V^^D< 1M 

^-r^h^v^i icoi^ij^ 0 2^il(c:e^i-Sco^ 
fflHtc/^ S ^ 1/ ^ *1f So 

[00 6 3] r. cO,*r, _h|E^ 1 6 Hlfi«««-eii, 
*^^!/^* J jF2(Z)A^***lJfflbT, 
40 Jfi?g||i«T-fi=2 ^-7*^3 l^jfflLt K7-f^h7> 
*1 lcoi*=r-r/H 1 a ^T-SMLC^SB^JFM 
U ^♦§co^/U^60?f^T\ o^«9 x ^&co^/U^cO 
iIi:^UK7^f/h7^i icoi#cffii]^ib2#: 
M^m*lr$:fcm-fZJ:i\zi,x^Z> 0 ^(Dtztb. 
y^m^2<0^^ v 1MH zmffi<Dmz_ 
&5 0 0 kHz <bV^9*P<iSffliSlt*T*»ffS-B:fc»^ 
^5V^Tt>. K^-f ^h7^i icoi»:W^6 2^{8il^ 

vny bs<;ux&&f$m<mm&&t><>xfcm-fz>^k 

50 [00 64] ^cofc#, ±IE#Hffi^«iW^lHl2S*^<5: 
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tX\ h9 t K7-f^h7>^ 1 1 

it. F7^i^^ft^l^ a>o, i&m$L 

^7^1 1 tfv*/^ ^r^^-^iggjiHis^ 3 o ^mmiz 

10 0 6 5] **Wtt±flEHlfi»«80»J^R^Stt 

o©B*j£t^5 - £as-et5 0 
[0 0 6 6] ±IB#H16*ffi«T-tts te8E«K»i 

^>-LTa>f>gc+n s e c iltbTiEcomJE^tL^) 0 
[0 0 6 7] r<Z>jft*$b^|ftWi-ixtf»C(D*n<-Cfc 
5o PWM*J»I§]Kl 2^?>StJ^/NVU^<7>^->fi^Sttl 

h^/^3&sa*Six5*-efC«x.ff > 2 0nsecC0g 
ZtlZtLX) \Cffl^&2 0 n s e cCDMtlfcfrV . £ h 

\c s mmx<< v^m^F7&?— ^*>L,xfrt>m%tmm 

*G&* — ^*7^&tLX\Z.mx.&2 0 n s e c (OMtl 
[0 0 6 8] *:<D—jjX\ PWM»[eIKl 2^^W 

y</i'X<D*>m&&mti&frxfrt>±X'( y^m^2(D 

ZlkX\Z%c-tn s e c^gtt^$>l9 x ^Pfji^ 2 

Lt^f) ^ ^ V h 7 >^ 4 ^M^tlt 2 

Ra-f /U4 b fcteiftfflll^JBSEiffiSi^ 6 <d K w >®j£as 

[0 0 6 9] Lfc^ot, PWMfHSPlElBl 2frh*> 

isnr&mt) * ixr^ ?,«iatfflira jH»i«*^ e a* * - 

^"T^^T'COgtL^^. PWMSJ»IhI&1 2 >- 
ft^sffi^ $ ;ft/ra» e>£%flH^fflS«t«^ 6 Id 2 & 3 -r 

iff ^- 5 as * - v^- h9 fcteSSfll rafflfiSE*^ 6 & 9 

mmmfttm* 6 o^-yt7iticg@ \^itm»mu<o 
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[00 7 0] $ ibiC, ±E**JHS»tt«-Ctt, *^>f * 
^3R^2, 5 . 6 S JSHft;*^ y^m^F-KO 

^fi^-^Nf-tV^MOS FET^U 
as, Pft^MOS FET, /M^-7 

[0 0 7 1] £ e>td N _hlB#HJfi^J8fl»J<©*fltflJo|^«B 

[oo7 2] <*<b^. ±mmmwmmxn. mmtKon 

8lDC-DC3y/<- *\±&mtl (2J^Ji(7)W^) <£> 
[0 0 7 3] ££>{C X ±|H#HJ6^ffi«-Ctt. *^yir 

i-SriraSpTfig-CfcSo Ell 0(i^O— m^-to 
010 tc:^-MHlK«««K»l*^~ K^77^/<y^3y 

20 com i o coiHisgte. _bf5m 8 L/cm 6 mmmm&kD 

*^yir>y h^^-y— K3^-^>f7 p 0f|t7l 
[0 0 7 4] mi ooniKii, ^^*^2as^-> 

[0075] ^(omi o\CTjk-rm&i>. i^^yf*? 
2 *s^^^v-j-s«r^rajHSi**^-6 l 

[0 0 7 6] 

40 y^m*e>#— ^jr^&f^mm&itx?— >^r>-t 

y ^^as ^-y^-ytfci: imf^^i^iffi 

50 nsi^^-yt7(oiHi:g@LT, mmm^tm 
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[0077] z(D-t\cx<9^ m^mmmmm*<o?~ 
>-*7(Dmh\c&m vxmmmffi.m^zmzmm^m 

Comdex*). ±$temmm£:fc3icz><D$:ffijitxz z> 

So ^<D-t{cx*), m^m^mti. sjxcom^m 
vkm&mmmn c -d c ^ w*-* sritet-rs r t 
mx&Zo 

[0 0 7 8] iHis&tb^a^/h^VNyh^, {£« io 
[0079] tshi^. mm^m^mmmmcxox^ 

h9>xcDV-tv hs</\sx\c£^xftoffif&k l,ttzk 
[0 0 8 0] £fbic. v^M^<Oir^ • 3"7$:ffl 

mxmvm&i:* ^yhy^coi &fldi-B:ttfc«/££ 30 
ir^^rffi-cfcu, mnwfcm^-v)?— >*7mti&5ik<n 

[00 8 1] £ £>M, I^ilfii^OA^^i^lt^ 
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So 

[0®<offimfcIfcW] 

[Hi] ^^SiilDC-Dc^y/^^^ 

i nmmm&KDmmmxibZo 
im2] mi nmmnm<D3i^®mwmuft<Dmmw 
mxh% 0 

[0 3] ftglD C - D C n y /<- ^ ©I 2 ifi^ffftl 
<D\B\&mx3bZ> 0 
[B4] *6*SDC — DC3W<— ^0^3^IJ6?g|fifiaj 

[0 5] H4 0lHlK*^^^BMi£lHJi»a5»f^S[?g<7> 

[0 6] issiDc-DcnyA- tKomimmmmm 
<Dm&mx*3bz> 0 

[0 7] K5fiDC-DC3y/^ ^omsHJS^SeiJ 

[as] itiDc-Dcny/^ *(om6mffimnm 
(D[B\mmx$>z> 0 

[09] «S»SiDC — DC = ^— ^0»7HJfi^ffifi?|| 

-DC3W^-^(Z>||lte^ffi«»JSr^-t-|iIS»0-e*>S„ 
[011] Se*0!|(O*fi^SDC— DC3^- ^OIUK 

0-C^S o 

1 (la. lb) A^jfiHP 

2 i^>fyf*f 

4 ^^f>F7^ 

5 P»S«t*^F 

6 mmmmm* 

10 (10a. 10b) W^SB^- 
l l K^-Y h7^ 

3 0 ^^^^»3lHlK 

4 o mmM&m{EiBH& 
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